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iccompanied by a lessened vigor; while if the germinal composi-
,ion of two races is too dissimilar, it is impossible to hybridize them.
Within the range in which crossing results in an increased vigor
without lessened fertility, the vigor increases with the degree of
heterozygousness resulting from the cross. Self-fertilization of a
heterozygous race results hi a decrease hi the heterozygous con-
dition; so, as might be expected, self-fertilization of a vigorous
hybrid race results in a decrease in vigor which continues until a
homozygous condition is reached,'after which there is no further
deterioration.
Hybrid vigor appears to be connected with the fact that the
hybrid contains the dominant factors of both parents, and that in
most cases dominant characters are desirable and promote vigor.
Likewise, the deterioration which follows the self-fertilization
of vigorous hybrids seems to be connected with a decrease hi the
number of dominant factors in the homozygous races. Moreover,
when a large number of contrasting factors are involved, the link-
age of factors in the same chromosome prevents the accumulation
in a homozygous condition of aU the dominant factors present in
the hybrid. Thus, if a chromosome from one parent of the hybrid
contained the dominant factors A and B and the recessive factors
c and d, and the corresponding chromosome from the other parent
carried the recessive factors a and b and the dominant factors C and
D, the hybrid would possess all four dominant factors; but it is
not to be expected that self-fertilization would result hi an individ-
ual homozygous for the four factors, A, B, C, and D.
Inbreeding and outbreeding. Self-fertilization, or the crossing
of closely related individuals such as brothers and sisters or parent
and offspring, is known as inbreeding, while the crossing of unre-
lated individuals is known as outbreeding.
Inbreeding. The majority of flowering plants are provided
with some device for promoting cross-pollination. On the other
hand, some vigorous plants, such as wheat, rice, barley, oats,
tobacco, beans, and tomatoes, are characterized by very nearly
continuous self-fertilization. Self-fertilization hi these cases cer-
tainly does not appear to be harmful. Therefore we may conclude
not only that cross-fertilization is not always necessary, but also
that self-fertilization is not necessarily harmful.